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(54) NOISE SILENCING FOR FUEL-CELL-MOUNTED EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent generation of noise caused by 
vibration originating from a compressor and a pressure regulating valve 
in a fuel-cell-mounted vehicle. 

SOLUTION: The pressure of oxidizing gas delivered by the compressor 
504 pulsates with the operation of the compressor 504. A passage of 
oxygen off-gas in the pressure regulating valve 508 generates a 
turbulent flow to cause vibration. A damping member is disposed to 
prevent the vibrations from being transmitted to another member 
constituting a fuel cell system 100, and especially to a humidifying 
module 506 and a muffler 512 both with a large casing. A rubber hose 
assembly 82, comprising high pressure resisting rubber hoses 91 and 92 
is, for example, arranged in between the pressure regulating valve 508 
and the humidifying module 506, with the result that the vibration 
generated in the pressure regulating valve 508 is absorbed by the rubber 
hose assembly 82, and thus prevented from being transmitted to the 
humidifying module 506 and the downstream muffler 512 to generate 
noise. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Fuel cell mounting apparatus which controls generating of noise which is fuel cell 
mounting apparatus which has a feeding device which feeds gas by which pumping is carried 
out to a fuel cell, equips piping by which said gas is delivered with pulsation with said feeding 
device with a vibration control member which damps vibration of this piping, and originates in 
vibration of said piping. 

[Claim 2]Fuel cell mounting apparatus in which said vibration control member is piping of a 
high rigidity pipe which connects said feeding device and said fuel cell. 

[Claim 3]The fuel cell mounting apparatus according to claim 2 in which said high rigidity pipe 
is a steel pipe. 

[Claim 4]Fuel cell mounting apparatus which it is the fuel cell mounting apparatus according to 
claim 1, and said vibration control member is piping which opens said feeding device and said 
fuel cell for free passage, and made resonance frequency of this piping 500 Hertz or more. 
[Claim 5]Fuel cell mounting apparatus which is the fuel cell mounting apparatus according to 
claim 1, and is a piping member of an elastic body in which said vibration control member was 
provided in the middle of piping between said fuel cell and other members. 
[Claim 6]The fuel cell mounting apparatus according to claim 5 whose member provided 
downstream from said fuel cell is a pressure regulation valve. 

[Claim 7]The fuel cell mounting apparatus according to claim 6 which provided a piping 
member of an elastic body in a part of downstream piping of said pressure regulation valve. 
[Claim 8]The fuel cell mounting apparatus according to claim 7 to which a silence member was 
connected via a piping member of said elastic body downstream from said pressure regulation 
member. 

[Claim 9]As for a piping member of said elastic body, claim 5 which is a high-withstand- 
pressure rubber hose thru/or claim 8 are fuel cell mounting apparatus of a statement either. 
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[Claim 10] As for said fuel cell mounting apparatus, claim 1 which is a fuel cell loading vehicle 
thru/or claim 9 are the fuel cell loading vehicles of a statement either. 

[Claim 11]A silencer which controls generating of noise which is a device which controls noise 
of fuel cell mounting apparatus which has a feeding device which feeds gas by which pumping 
is carried out to a fuel cell, equips piping by which said gas is delivered with pulsation with said 
feeding device with a vibration control member which damps vibration of this piping, and 
originates in vibration of said piping. 

[Claim 12]How to control generating of noise which is the method of controlling noise of fuel 
cell mounting apparatus which has a feeding device which feeds gas by which pumping is 
carried out to a fuel cell, provides a vibration control member which damps vibration of this 
piping in piping by which said gas is delivered with pulsation with said feeding device, and 
originates in vibration of said piping. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the art which controls the noise of the fuel cell 
mounting apparatus which has a feeding device which feeds the gas by which pumping is 
carried out to a fuel cell in detail about the control art of the noise of fuel cell mounting 
apparatus. 
[0002] 

[Description of the Prior Art]ln recent years, development of a fuel cell progresses and various 
apparatus which carries a fuel cell, for example, a fuel cell loading vehicle etc., is proposed 
variously. In the apparatus which carries a fuel cell, in order to pressurize and send hydrogen 
gas and oxygen containing gas (usually air) as fuel gas into a fuel cell, feeding devices, such 
as a compressor, are formed. 

[0003]ln feeding devices, such as such a compressor, in order to pressurize and send out gas, 
power plants, such as a motor, are needed. Then, it dislikes that the operating sound of this 
motor turns into noise, and various silence art is used. For example, in order to reduce the 
beat of the motor for a compressor drive, a compressor is arranged so that the beat of an 
opposite phase may be emitted, and what beats negate each other and is going to realize 
silence is proposed as the beat of this motor (JP, 2000-32461 8, A etc.). 
[0004] 

[Problem(s) to be Solved by the lnvention]However, when the apparatus which actually carries 
a fuel cell was manufactured, even if it muffled the sound of the motor for a compressor drive, 
there was a problem that a still more remarkable noise occurred. In order to operate a fuel cell 
actually, not only a compressor but the pressure regulation valve etc. which adjust the 
pressure of the gas added to various apparatus, for example, a fuel cell, are provided, and the 
noise resulting from vibration generated from such apparatus had not been coped with. Even if 
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it reduced the beat of the motor for a compressor drive, the measure was not shown about the 
noise resulting from pulsation of the gas produced by operation of a compressor, either. 
[0005]The device of this invention solves such a problem and aims at controlling the noise of 
fuel cell mounting apparatus. 
[0006] 

[The means for solving a technical problem, and its operation and effect] The fuel cell 
mounting apparatus of this invention which solves at least a part of aforementioned problem, It 
is fuel cell mounting apparatus which has a feeding device which feeds the gas by which 
pumping is carried out to a fuel cell, and piping by which said gas is delivered with pulsation 
with said feeding device is equipped with the vibration control member which damps vibration 
of this piping, and let it be a gist to control generating of the noise resulting from vibration of 
said piping. 

[0007]The invention of process which controls the noise corresponding to this fuel cell 
mounting apparatus, It is the method of controlling the noise of the fuel cell mounting 
apparatus which has a feeding device which feeds the gas by which pumping is carried out to 
a fuel cell, The vibration control member which damps vibration of this piping is provided in 
piping by which said gas is delivered with pulsation with said feeding device, and let it be a gist 
to control generating of the noise resulting from vibration of said piping. 
[0008]ln this fuel cell mounting apparatus and a noise-control method for the same, since a 
vibration control member was provided in piping which delivers gas fed with the degree of 
pulse by a feeding device, it originates in pulsation of gas, piping vibrates, and it can control 
becoming a generation cause of noise. Apart from a beat of a motor for a compressor drive, 
vibration resulting from pulsation of gas is transmitted in piping, and this found out having 
become a cause of a noise generation in fuel cell mounting apparatus. 
[0009]As such a vibration control member, various composition is employable. For example, 
the piping itself which connects a feeding device and a fuel cell may be constituted as a 
vibration control member. That is, transfer of vibration from a feeding device can be prevented 
by using this piping as a high rigidity pipe. A steel pipe can be mentioned as an example of a 
high rigidity pipe. 

[0010]Thus, when using as a vibration control member the piping itself which connects a 
feeding device and a fuel cell, it is also effective that resonance frequency of this piping shall 
be 500 Hertz or more. It is because the sound of 500 Hertz or less which sounds easily 
jarringly for noise which can control transfer of vibration of 500 Hertz or less, and is generated 
from fuel cell mounting apparatus as a result because resonance frequency shall be 500 Hertz 
or more can be controlled. 

[001 1]lt is also possible to constitute this from providing a piping member of an elastic body in 
the middle of piping between a fuel cell and other members as a vibration control member. A 
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pressure regulation valve etc. can be assumed as other members. In this case, a piping 
member of an elastic body controls transfer of vibration from a fuel cell. In this case, two 
courses can be considered for vibration. One is a case where originate in pulsation of gas 
emitted with feeding devices, such as a compressor, have a big case like a member of the 
downstream, for example, a muffler, via a fuel cell from a feeding device, and itself is 
transmitted to a member which serves as a resonator easily. Another is generated from other 
members connected to a fuel cell, for example, a pressure regulation valve of the downstream, 
etc. This vibration is transmitted to a muffler etc. which are a fuel cell and a silence member 
from members, such as a pressure regulation valve. By providing a piping member of an 
elastic body in a piping passage between the source of a shock in any case, vibration is 
decreased here, and it is not transmitted any more, but it is told to a fuel cell, a muffler, etc., 
and generating of noise which makes these a resonator is controlled. A high-withstand- 
pressure rubber hose can be used as a piping member of an elastic body. What is necessary 
is to reinforce with a metallic mesh etc. and just to use, in using a hose made of resin. 
[0012]Although various apparatus, for example, a dynamo etc., can be considered as such fuel 
cell mounting apparatus, a vehicle which carries a fuel cell in a vehicle can also be assumed. 
Since fixed time is spent by the inside in the case of a vehicle, an element of amenity including 
noise is large. Therefore, like the invention in this application, when noise is reduced using a 
vibration control member, especially the effect is large in a fuel cell loading vehicle. 
[001 3]A silencer of this invention is a device which controls noise of fuel cell mounting 
apparatus which has a feeding device which feeds gas by which pumping is carried out to a 
fuel cell, Piping by which said gas is delivered with pulsation with said feeding device is 
equipped with a vibration control member which damps vibration of this piping, and it is making 
to control generating of noise resulting from vibration of said piping into a gist. 
[0014]Since this silencer provided a vibration control member in piping delivered with pulsation 
by a feeding device, it originates in pulsation of gas fed by a feeding device, piping vibrates, 
and it can control becoming a generation cause of noise. 
[0015] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described based on 
an example. Drawing 1 is a lineblock diagram of the fuel cell system in the fuel cell vehicle as 
one example of this invention. The explanatory view and drawing 3 in which arrangement of 
the outline of each part article [ in / in drawing 2 / a vehicle ] is shown are an explanatory view 
showing the electric system of this vehicle with a power system. In this example, a fuel cell 
vehicle is taken up as fuel cell mounting apparatus. The fuel cell system 100 in this vehicle 
equips the fuel cell 200 which generates electric power in response to supply of hydrogen gas, 
and its fuel cell 200 with the high-pressure-hydrogen gas tank 300 which supplies hydrogen 
gas. 
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[001 6]A. A fuel cell and the composition of the circumference of it : the oxidizing gas (for 
example, air) having contained oxygen besides hydrogen gas having contained hydrogen is 
supplied, and the fuel cell 200 causes the electrochemical reaction shown with the following 
reaction formula in a hydrogen pole and an oxygen pole, and generates electric power. 
[0017]That is, it means that hydrogen gas is supplied to a hydrogen pole, oxidizing gas is 
supplied to an oxygen pole, respectively, the reaction of a formula (1) occurs in the hydrogen 
pole side, the reaction of a formula (2) occurs in the oxygen pole side, respectively, and the 
reaction of the formula (3) had occurred as the whole fuel cell. 
[0018] 

H_-> 2H + +2e~~ (1) 

2H + +2e " +(1/2) 0 2 -> H 2 0 - (2) 
H 2 +(1/2) 0 2 -> H 2 0 - (3) 

[0019]When using the fuel cell 200 as the source of power of a vehicle, the drive motor 1 10 is 
driven with the electric power which the fuel cell 200 made, the generating torque is 
transmitted to the axle 130 by the gear 120, the wheels 141 thru/or 142 are driven, and the 
impelling force of a vehicle is obtained. 

[0020]The fuel cell 200 is constituted as a fuel cell stack which carried out the plural laminates 
of the well-known single cell. One single cell is provided with the separator etc. which were 
fabricated with the hydrogen pole and oxygen pole (it is considered as the nonwoven fabric of 
carbon and is the composition) which are an electrolyte membrane called Nafion (trademark of 
Du Pont), and a diffusion electrode which puts it from both sides, and two sintering carbon 
which puts them from both sides further. Unevenness is formed in both sides of a separator 
and the gas passageway in a single cell is formed in them between the hydrogen pole and 
oxygen pole which were put. Among these, oxidizing gas is flowing into the gas passageway in 
a single cell in which the hydrogen gas supplied to the gas passageway in a single cell formed 
between hydrogen poles as mentioned above is formed between oxygen poles on the other 
hand, respectively. The fuel cell stack is stored and attached in the stack case on the occasion 
of loading to a vehicle. 

[0021]The high-pressure-hydrogen gas tank 300 is storing high-pressure hydrogen gas in the 
inside, and the hydrogen gas which has a pressure of about 20 to 35 MPa emits it by opening 
the shut valve 302 attached to the origin. In the case of the example, as shown in drawin g 2, a 
total of the four high-pressure-hydrogen gas tanks 300 is carried in the vehicle rear under floor. 

[0022]ln addition, the fuel cell system 100 of this example, The hydrogen gas channel (in 
drawing 1 , it expresses as a solid line) for circulating hydrogen gas within a system, as shown 
in drawing 1 , It has the oxidizing gas passage (in drawing 1 , it displays with a dashed dotted 
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line) for circulating oxidizing gas, the water cycle channel 601 (in drawing 1, it expresses as a 
dashed line) for circulating the water contained in oxygen off-gas, and the power control unit 
700 for controlling the whole system. 

[0023]Among these, the main stream channel 401 with the hydrogen gas channel from the 
injection hole of the high-pressure-hydrogen gas tank 300 to [ in the channel ] the feed hopper 
of the fuel cell 200, The circulation flow passage 403 which returns from the outlet of the fuel 
cell 200 to the main stream channel 401 via the pump 410, The discharge flow path 405 for 
discharging the impurity in the hydrogen gas through which it circulates, It has the relief 
channel 407,409 for discharging hydrogen gas at the time of a pressure abnormality, the leak 
check channel 41 1 used when checking hydrogen gas leakage, and the feeding passage 413 
from the hydrogen gas supply port 428 to the filling port of the high-pressure-hydrogen gas 
tank 300. In this example, the high-pressure-hydrogen gas tank 300 is used as a supply 
source of hydrogen gas, and high-pressure hydrogen gas can be emitted. 
[0024]ln the main stream channel 401, the shut valve 302 and the discharge manual valve 304 
are arranged at the injection hole of the high-pressure-hydrogen gas tank 300, The reducing 
valve 418, the heat exchanger 420, and the reducing valve 422 are arranged, respectively in 
the middle of the channel, and the shut valve 202 is arranged in the feed hopper of the fuel cell 
200. The shut valve 204 is arranged in the circulation flow passage 403 at the outlet of the fuel 
cell 200, and the gas liquid separation device 406, the pump 410, and the check valve 419 are 
arranged, respectively in the middle of the channel. The check valve 306 and the restoration 
manual valve 308 are arranged in the feeding passage 413 at the filling port of the high- 
pressure-hydrogen gas tank 300. To the discharge flow path 405, the shut valve 412 and the 
hydrogen diluter 424, With the relief channel 407, the relief valve 414 is the same, the relief 
valve 416 is arranged in the relief channel 409, and the leak check boat 426 is arranged in the 
leak check channel 41 1 , respectively. 

[0025]Next, an oxidizing gas passage is explained. An oxidizing gas passage is provided with 
the following. 

The oxidizing gas feeding passage 501 which supplies oxidizing gas to the fuel cell 200. 
The oxygen offgas emission channel 503 which discharges the oxygen off-gas discharged 
from the fuel cell 200. 

The oxygen off-gas introductory passage 505 which leads oxygen off-gas to the hydrogen 
diluter 424. 

[0026]ln the oxidizing gas feeding passage 501, the air cleaner 502, the compressor 504, and 
the humidifying module 506 are arranged. The pressure regulating valve 508, the above- 
mentioned humidifying module 506, the gas liquid separation device 510, and the silencer 512 
are matched for the oxygen offgas emission channel 503 with the offgas emission mouth 514. 
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[0027]The pump 602,606, the humidifying water tank 604, and the injector 608 are arranged 
on the water cycle channel 601 . 

[0028]The power control unit 700 inputs the detection result obtained from the various sensor 
which is not illustrated, and it controls each valve 202,204,302,412, the pump 410,602,606, 
and the compressor 504, respectively. The control line was omitted on account of the graphic 
display. Although the motor for a drive was formed in the pump 410, the compressor 504 or the 
pump 602,606, etc., respectively, the graphic display of the motor was omitted. The discharge 
manual valve 304 and the restoration manual valve 308 are opened and closed manually, 
respectively. 

[0029]lt explains simple that oxidizing gas flows. If the compressor 504 is driven by the power 
control unit 700, the air in the atmosphere will be incorporated as oxidizing gas via the air 
cleaner 502. Air is purified by the air cleaner 502, further, after being pressurized by the 
compressor 504, passes along the oxidizing gas feeding passage 501, and is supplied to the 
fuel cell 200 via the humidifying module 506. 

[0030]The supplied oxidizing gas is discharged as oxygen off-gas, after being used for the 
electrochemical reaction mentioned above in the fuel cell 200. After the discharged oxygen off- 
gas passes along the oxygen offgas emission channel 503 and passes the pressure regulating 
valve 508, it flows into the humidifying module 506 again. 

[0031]By the oxygen pole side in the fuel cell 200, as mentioned above, since water (H 2 0) is 

generated according to a formula (2), the oxygen off-gas discharged from the fuel cell 200 is 
dramatically wet, and contains many moisture. The oxidizing gas (air) which took in out of the 
atmosphere and was pressurized by the compressor 504 on the other hand is gas with low 
humidity. He is trying to give moisture from very wet oxygen off-gas to dry oxidizing gas in this 
example by passing the one humidifying module 506 for the oxidizing gas feeding passage 
501 and the oxygen offgas emission channel 503, and performing water vapor exchange 
among both. As a result, the oxidizing gas which flows out of the humidifying module 506 and 
is supplied to the fuel cell 200 becomes to some extent wet, and the oxygen off-gas which 
flows out of the humidifying module 506 and is discharged into the atmosphere of the vehicle 
exterior becomes to some extent dry. 

[0032]ln this way, the oxygen off-gas which became dry cleaning to some extent in the 
humidifying module 506 flows into the gas liquid separation device 510 next. In the gas liquid 
separation device 510, vapor liquid separation of the oxygen off-gas from the humidifying 
module 506 is carried out to a part for a part for a gas, and a fluid, the moisture contained in 
oxygen off-gas is further removed as a part for a fluid, and it is made dry cleaning more. The 
removed moisture is collected as recycled water, is pumped up with the pump 602, and is 
stored in the humidifying water tank 604. And with the pump 606, this recycled water is sent 
out to the injector 608, and a spray is carried out in the input of the compressor 504. As a 
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result, desired moisture (steam) is mixed from the air cleaner 502 to oxidizing gas. In this way, 
in addition to humidification by the humidifying module 506, the oxidizing gas passing through 
the oxidizing gas feeding passage 501 is made wet. 

[0033]The oxygen off-gas which became [ in / as mentioned above / the gas liquid separation 
device 510 ] still drier is led to the silencer 512 after that, change of a pressure is eased, and 
receives a silence operation, and is discharged in the atmosphere of the vehicle exterior from 
the offgas emission mouth 514. 

[0034]Next, it explains that hydrogen gas flows. The discharge manual valve 304 of the high- 
pressure-hydrogen gas tank 300 is always open at the time, and has usually always closed the 
restoration manual valve 308. The shut valve 302 of the high-pressure-hydrogen gas tank 300 
and the shut valve 202,204 of the fuel cell 200 are closed at the time of a stop, respectively, 
although the power control unit 700 is opening at the time of operation of a fuel cell system. In 
addition, the shut valve 412 of the discharge flow path 405 is fundamentally closed by the 
power control unit 700 at the time of operation. The relief valve 414,416 is usually filed, it 
opens to the cases at the time of a pressure abnormality, etc., and the work which misses a 
superfluous pressure is made. 

[0035]lf the power control unit 700 opens the shut valve 302 as mentioned above at the time of 
operation, hydrogen gas will be emitted from the high-pressure-hydrogen gas tank 300. The 
emitted hydrogen gas is supplied to the fuel cell 200 through the main stream channel 401, 
and is used by the above-mentioned electrochemical reaction in the fuel cell 200. The gas after 
use is discharged as hydrogen off-gas, is returned to the main stream channel 401 through the 
circulation flow passage 403, and is again supplied to the fuel cell 200. At this time, by driving 
the pump 410 formed in the middle of the circulation flow passage 403, the hydrogen off-gas 
passing through the circulation flow passage 403 is pressurized, and is sent out to the main 
stream channel 401. In this way, it circulates through hydrogen gas through the main stream 
channel 401 and the circulation flow passage 403. All over the circulation flow passage 403, 
between a node with the main stream channel 401 , and the pump 41 0 and **, in order to keep 
the hydrogen off-gas which circulates from flowing backwards, the check valve 419 is formed. 
[0036]Thus, by returning hydrogen off-gas to the main stream channel 401, and circulating 
hydrogen gas, Since the flow of the appearance of the hydrogen gas supplied to the fuel cell 
200 increases and the rate of flow also becomes quick even if the same, the hydrogen quantity 
used with the fuel cell 200 has made advantageous conditions from a viewpoint of supply of 
hydrogen to the fuel cell 200. As a result, the output voltage of the fuel cell 200 also goes up. 
[0037]lt is not said that a hydrogen pole is covered with impurities, such as nitrogen in the air 
which penetrates an electrolyte membrane and begins to leak from the oxygen pole side to the 
hydrogen pole side by circulating hydrogen gas. Therefore, by stagnation of impurities, such as 
nitrogen, the fuel cell 200 does not interfere with power generation operation, and output 
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voltage will not necessarily fall. 

[0038]lf it passes from the first for a long time since an impurity always begins to leak from the 
oxygen pole side in the fuel cell 200 at the hydrogen pole side even if it circulates through 
hydrogen gas and makes it equalize, the concentration of the impurity in the equalized 
hydrogen gas will go up gradually, it will take to it, and the concentration of hydrogen will fall. 
Therefore, some hydrogen gas which contains the impurity which forms the shut valve 412 and 
opens this shut valve 412 periodically by the power control unit 700, and through which it 
circulates in the discharge flow path 405 which branched from the circulation flow passage 403 
is discharged. Some hydrogen gas which contained the impurity by opening the shut valve 412 
is discharged from a circuit, and hydrogen gas only with the part pure from the high-pressure- 
hydrogen gas tank 300 is introduced. Thereby, the concentration of the impurity in hydrogen 
gas falls and the concentration of hydrogen goes up conversely. As a result, the fuel cell 200 
can continue power generation and can perform it appropriately. Although the time interval 
which opens the shut valve 412 changes with an operating condition or outputs, it is good for 5 
seconds also as about 1 time, for example. 

[0039]Even if it opens the shut valve 412 during the power generation operation of the fuel cell 
200, the output voltage of the fuel cell 200 only falls for a moment, and it does not become big 
sag. As a released time of the shut valve 412, 1 or less second is preferred, for example, about 
500 msec is more preferred. 

[0040]The hydrogen gas discharged from the shut valve 412 passes along the discharge flow 
path 405, and is supplied to the hydrogen diluter 424. It passes along the oxygen off-gas 
introductory passage 505 which branched from the oxygen offgas emission channel 503 in the 
hydrogen diluter 424, and oxygen off-gas is also supplied to it. The hydrogen gas discharged 
from the shut valve 412 is diluted with the hydrogen diluter 424 by mixing hydrogen gas and 
oxygen off-gas which were these-supplied. The diluted hydrogen gas is sent into the oxygen 
offgas emission channel 503, and is further mixed with the oxygen off-gas which flows through 
the oxygen offgas emission channel 503. And the mixed gas is exhausted in the atmosphere 
besides a vehicle from the offgas emission mouth 514. 

[0041 ]The drive is controlled by the power control unit 700, and the pump 410 is changing the 
amount of supply of the rate of flow of the hydrogen off-gas which flows through the circulation 
flow passage 403, i.e., hydrogen gas as fuel, according to the amount of consumption of the 
electric power which the fuel cell 200 generated. 

[0042]Near the exit of the high-pressure-hydrogen gas tank 300, 2 reducing valves of the 
reducing valve 418 for primary decompression and the reducing valve 422 for secondary 
decompression are provided. These reducing valves are decompressing high-pressure 
hydrogen gas in the high-pressure-hydrogen gas tank 300 in two steps. Namely, it 
decompresses with the reducing valve 418 for primary decompression from about 20 to 35 
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MPa to about 0.8 to 1 MPa, and, specifically, decompresses with the reducing valve 422 for 
secondary [ further ] decompression from about 0.8 to 1 MPa to about 0.2 to 0.3 MPa. As a 
result, high-pressure hydrogen gas is supplied to the fuel cell 200, and it is not said that the 
fuel cell 200 is damaged. 

[0043]High-pressure hydrogen gas is decompressed with the reducing valve 418 for primary 
decompression from about 20 to 35 MPa to about 0.8 to 1 MPa. In order to accompany the 
hydrogen desorption from the high-pressure-hydrogen gas tank 300 by expansion, discharging 
temperature changes with a pressure and flows. In this example, the heat exchanger 420 has 
been arranged between the reducing valve 418 for primary decompression, and the reducing 
valve 422 for secondary decompression, and the structure which carries out heat exchange to 
hydrogen gas after decompression is adopted as it. Although not illustrated in this heat 
exchanger 420, the cooling water which circulated through the fuel cell 200 is supplied, and 
heat exchange is performed between the hydrogen gas which carried out the temperature 
change to that cooling water. By passing this heat exchanger 420, the temperature of 
hydrogen gas serves as an almost proper temperature requirement, and can be supplied to the 
fuel cell 200. Therefore, within the fuel cell 200, since sufficient reaction temperature is 
obtained, electrochemical reaction can progress and proper power generation operation can 
be performed. 

[0044]As mentioned above, in the oxygen pole side in the fuel cell 200, water (H 2 0) is 

generated according to a formula (2), and the water comes also into the hydrogen pole side 
through an electrolyte membrane from the oxygen pole side as a steam. Therefore, the 
hydrogen off-gas discharged from the fuel cell 200 contains quite many wet moisture. The gas 
liquid separation device 406 is formed in the middle of the circulation flow passage 403, vapor 
liquid separation of the moisture contained in hydrogen off-gas by this gas liquid separation 
device 406 is carried out, and he removes a part for a fluid, and is trying to send only a part for 
a gas (steam) to the pump 410 with other gases in this example. The moisture contained in 
hydrogen gas turns into only a part for a gas by this, to the fuel cell 200, moisture is not 
supplied as a vapor-liquid mixture, and power generation operation is continued good. 
[0045]On the other hand, when the abnormalities of the reducing valve 418 and 422 breaking 
down arise, the pressure of the hydrogen gas supplied to the fuel cell 200 can become high 
unusually. In this example, the relief valve 414 is formed in the relief channel 407 which 
branched in the latter part of the reducing valve 418 in the main stream channel 401, and the 
relief valve 416 is formed in the relief channel 409 which branched in the latter part of the 
reducing valve 422. As a result, when the pressure of hydrogen gas in the main stream 
channel 401 from the reducing valve 418 to the reducing valve 422 is improved beyond a 
predetermined value, When the pressure of hydrogen gas in the main stream channel 401 
from the reducing valve 422 to [ the relief valve 414 opens and ] the fuel cell 200 is improved 
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beyond a predetermined value, The pressure of hydrogen gas is prevented from the relief 
valve 416 opening, exhausting hydrogen gas in the atmosphere besides a vehicle, and 
becoming excessive more. 

[0046]ln filling up the high-pressure-hydrogen gas tank 300 with hydrogen gas, a hydrogen gas 
delivery pipe (not shown) is connected with the hydrogen gas supply port 428 established in 
the side of the vehicle, and it opens manually the restoration manual valve 308 attached at the 
high-pressure-hydrogen gas tank 300. The high-pressure hydrogen gas supplied from a 
hydrogen gas delivery pipe is filled up into the high-pressure-hydrogen gas tank 300 with 
carrying out like this via the feeding passage 413. The check valve 306 is formed in the origin 
of the high-pressure-hydrogen gas tank 300, and the back run accident at the time of gas 
charging is prevented. 

[0047]B. Arrangement of the member in a vehicle ; drawing 2 is a sectional view showing 
typically the vertical section of the vehicle which carries the fuel cell system of drawing 1 . The 
fuel cell system 100 of this example is arranged over the vehicle 10 whole, as shown in 
drawing 2 . Among these, to the front section 10a of the vehicle 10. They are arranged by the 
fuel cell 200, the power control unit 700, the compressor 504, etc., and mainly in the under 
floor part 10b. The main stream channel 401 and the circulation flow passage 403 through 
which hydrogen gas flows, the pump 410, etc. are arranged, and the high-pressure-hydrogen 
gas tank 300, the hydrogen gas supply port 428, etc. are arranged at the rear part 10c. 
[0048]To the front section 10a besides the fuel cell system shown in drawing 1 . The drive 
motor 800 which produces the impelling force of the vehicle 10 with the electric power 
generated by the fuel cell 200, The gear 810 which tells the torque which the drive motor 800 
generated to an axle, the radiator 820 for making the drive motor 800 cool, the capacitor 830 
for air-conditioners, the main radiator 840 for cooling the fuel cell 200, etc. are arranged. In the 
under floor part 10b, the subradiator 850 for cooling the fuel cell 200, etc. are arranged, and 
the rechargeable battery 860 for assisting the fuel cell 200, etc. are arranged at the rear part 
10c. 

[0049]C. The measure against noise as the 1st example : in the fuel cell loading vehicle 10 
explained above, some measures against noise are taken by this example. The measure 
against a vibration noise in the oxidizing gas feeding passage 501 is first explained as the 1st 
example. Drawing 3 is the explanatory view which took out the channel of oxidizing gas called 
the air cleaner 502-compressor 504-humidifying module 506-fuel cell 200-pressure regulating 
valve 508-humidifying module 506-silencer 512, and was drawn typically. The compressor 504 
is driven by the motor 50, and that is produced in a piston type and it makes the pressure of 
that and the oxygen gas to send out produce [ compressor ] pulsation with rotary system in the 
channel of oxidizing gas. Change of the pressure of oxygen gas is large in the oxidizing gas 
feeding passage 501 (refer to drawing 1 ) of the outlet side of the compressor 504, It is going to 
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act on the piping 52 from the compressor 504 to the humidifying module 506, and the piping 53 
from the humidifying module 506 to the fuel cell 200, and is going to vibrate the piping 52 and 
53 of ******. 

[0050]ln this example, the stainless steel (SUS304) pipe which is a high rigidity pipe was 
adopted as these piping 52 and 53. The sizes of the stainless steel pipe in an example are 42 
mm in diameter, and 1.0 mm in thickness. As shown in drawing 3 , the piping 52 is combined 
by the metal flexible pipe 55 by the compressor 504 side, and the piping 53 is combined by the 
metal flexible pipe 56 by the humidifying module 506 side. These piping 52 and 53 is being 
fixed to the frame of a vehicle, etc. with the auxiliary fixtures 52a, 52b, 53a, and 53b. The 
auxiliary fixtures 52a, 52b, 53a, and 53b are ail the same products made from stainless steel 
(SUS304) as piping, and are being firmly fixed to piping by low attachment. 
[0051]As a result of adopting the composition mentioned above, change of the pressure 
produced in oxygen gas by operation of the compressor 504 does not actualize as vibration in 
the piping 52 and 53. There is almost in particular nothing for which vibration with a frequency 
of 500 Hertz or less is transmitted since the piping 52 and 53 is being firmly fixed with the 
auxiliary fixture in the both ends. If the number of rotations of the rotor of the usual compressor 
504 sets to 3000 rpm, the pulsation produced in oxygen gas will be about 50 Hertz, but 
harmonics may occur with vibration of the compressor 504 actually. The 10th less than 
vibration of such harmonics can be efficiently reduced by this example. Vibration of the degree 
beyond this will be transmitted via a pipe, even if piping 52 and 53 is used as a high rigidity 
pipe and it fixes with the auxiliary fixtures 52a, 52b, 53a, and 53b. However, the amplitude of 
harmonics becomes small with the increase in a degree, unless resonance frequency is in 
agreement. Therefore, even if vibration of a degree which exceeds the 10th order is 
transmitted via the metaphor piping 52 and 53, it does not serve as a noise source. Since the 
grade of vibration of the degree exceeding the 10th order which frequency becomes high and 
becomes jarring is low, displeasure is not given to a crew member as a noise. 
[0052]The metal flexible pipes 55 and 56 are used for the joint part with the compressor 504 
and the humidifying module 506 in which these are combined in the piping 52 and 53 of the 
stainless steel pipe which is a high rigidity pipe in this example. Therefore, the work which 
carries the compressor 504 and the humidifying module 506 in a vehicle, and combines these 
with it for piping is easy, using a high rigidity pipe. 

[0053]D. Describe 2nd example:, next the 2nd example of this invention. Drawing 4 is an 
explanatory view showing typically piping for the oxygen off-gas from the fuel cell 200 of the 
fuel cell vehicle as the 2nd example. In the oxygen offgas emission channel 503 which results 
in the offgas emission mouth 514, the oxygen off-gas from the fuel cell 200. The pressure 
regulating valve 508 and the humidifying module 506 are formed, and as further shown in 
drawing 1 , the gas liquid separation device 510, the silencer 512, etc. are formed downstream 
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from the humidifying module 506, so that it may illustrate. The pressure regulating valve 508 is 
controlled by the power control unit 700, and is adjusting the pressure of oxygen off-gas. In 
drawing 4 , although the pressure regulating valve 508 was shown typically, the actuator 70 is 
formed in the pressure regulating valve 508, and in response to the signal from the power 
control unit 700, it is that the actuator 70 operates and moves the internal valve element 71 . 
Therefore, the crevice between the valve element 71 and the passage 72, i.e., an effective 
area product, will change, the pressure loss of the pressure regulating valve 508 will be 
changed, and the pressure of oxygen off-gas will be adjusted as a result. Since oxygen off-gas 
passes the crevice between the valve element 71 and the passage 72, a turbulent flow occurs 
here and it makes the valve element 71 produce vibration. This causes vibration generated in 
the pressure regulating valve 508. 

[0054]At this example, the channel from the fuel cell 200 to the pressure regulating valve 508 
comprises the high-withstand-pressure rubber hose 62 which connects the piping 61 , and this 
piping 61 and pressure regulating valve 508 of a stainless steel pipe. The construction material 
of the rubber hose 62 is EPDM, and the thickness is 5 mm. This rubber hose 62 can bear 
enough the pressure (they are about 200 kilopascals at the maximum) of the oxygen off-gas of 
the fuel cell 200. In the connected part with the stainless steel piping 61 and the pressure 
regulating valve 508, only sufficient length is inserted in the rubber hose 62, and piping is 
being firmly fixed to it by the clamps 74 and 75. Therefore, by adjusting the pressure regulating 
valve 508, even if oxygen off-gas serves as a maximum pressure, the rubber hose 62 does not 
separate. 

[0055]On the other hand, it is combined by the rubber hose assembly 82 between the inflow 
pipes 81 of the outflow side of the pressure regulating valve 508, and the humidifying module 
506. This rubber hose assembly 82 comprises the rubber hoses 91 and 92 of the thickness of 
5 mm, and the construction material EPDM, and the joint 93 made of a synthetic resin which 
combines both hose. The outflow side of the pressure regulating valve 508, the joint part with 
the joint 93, and the joint part with the inflow pipe 81 of the humidifying module 506 are being 
firmly fixed by the clamps 94 thru/or 97, respectively. Although it manufactured by dividing into 
two of the rubber hoses 91 and 92 and both are combined by the joint 93 from the problem of 
shaping in the rubber hose assembly 82 of an example, the rubber hoses 91 and 92 may be 
formed in one. 

[0056]ln this example which has the above composition, vibration generated in the pressure 
regulating valve 508 is absorbed with the high-withstand-pressure rubber hoses 91 and 92, 
and is transmitted to neither the humidifying module 506 nor the fuel cell 200. It is not said that 
the rubber hose which is an elastic member can be heard as a noise in which vibration 
generated with the pressure regulating valve 508 is jarring since vibration is decreased 
efficiently. Since the member which has comparatively big cases, such as the humidifying 
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module 506 and the silencer 512, is provided in the lower stream, especially the pressure 
regulating valve 508 will serve as a noise source easily by resonance, if the signal of the 
pressure regulating valve 508 is transmitted to these members. However, in this example, 
since transfer of a such vibration is intercepted by the rubber hose assembly 82, it is not said 
by it that the case of these members works as a resonator. An example of oscillating reduction 
was shown in drawing 5 . Drawing 5 is the graph which measured the size of the vibration in 
the silencer 512. In the figure, the solid line J shows the size which measured the size of 
vibration of the silencer 512 at the time of using the usual metal piping instead of the rubber 
hose assembly 82 in the frequency domain. On the other hand, the dashed line B is a graph 
which shows the size of vibration at the time of adopting the rubber hose assembly 82 of this 
example. When the rubber hose assembly 82 is used so that it may illustrate, vibration of the 
silencer 512 is reduced greatly. The effect is amounting also to 30 dB at the maximum. ****** 
[ that vibration which generated the expressions of noise generated from the silencer 512 is 
easy to be transmitted to a guest room ] ~ the said point and the strength of the noise of jarring 
compass to a crew member ****** - etc. - it is not necessarily in agreement with the size of 
vibration. However, since vibration of the silencer 512 is declining this much, the expressions 
of noise which a crew member naturally hears are also reduced substantially. 
[0057]As mentioned above, although two examples were described, In these examples, the 
member equivalent to the vibration control member which controls vibration of piping is 
provided in piping with the compressor 504, the pressure regulating valve 508, etc. which 
serve as a source of a shock in a fuel cell loading vehicle, other members, and the member 
which has a big case and serves as a resonator especially easily. In the 1st example, by the 
piping 52 and 53 of the stainless steel pipe which is a high rigidity pipe, transfer of vibration by 
the oxidizing gas pressure pulsation resulting from the compressor 504 was prevented, in the 
2nd example, the rubber hoses 91 and 92 which are the elastic bodies of high withstand 
pressure were formed, and transfer of vibration of the pressure regulating valve 508 is 
prevented. As a result, these vibration is transmitted in piping, is transmitted to other members 
200, for example, a fuel cell, the humidifying module 506, the silencer 512, etc., and makes 
noise, and it is not said by the crew member of a fuel cell loading vehicle as an unpleasant 
noise that they is recognized. 

[0058]As mentioned above, as for this invention, although the embodiment of the invention 
was described, it is needless to say that it can carry out with the gestalt which becomes 
various within limits which are not limited to such an embodiment at all and do not deviate from 
the gist of this invention. For example, it is also possible to replace with the stainless steel pipe 
of the 1st example, and to use a titanium pipe and the pipe using the material of high hardness 
called a Magnesium alloy. It is also possible to replace with the rubber hose of the 2nd 
example and to use the high-withstand-pressure hose made of a synthetic resin. Although the 
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thickness of rubber hose rubber used the uniform thing for the whole in the 2nd example, it is 
also possible to make the altitude of the whole hose high, to form only the part in closing in, 
and to make it absorb vibration here. In the 1st example, the composition which used the 
rubber hose etc. is also employable instead of adopting the composition which joins together 
easily using a flexible pipe. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 3] 




[Drawing 4] 




[Drawing 5] 
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oXJS^m?lil2 0 0l:W^$il, ffi**m*!L2 0 OfrlClS 



ot*jjt«B4 0 1 (Cl^^ f?t>\ 0 0C 

ixti^^y/4 1 0Mt5c^aot, tffflSfe 
K4 0 s&m&ykmJryJfxtetinfcZiix, *XXB4 

0 1 fciHOflBStta. :Ht, 7KS^f^*i. «%iiEK 
4 0 lfi.tJ5«f88EK4 0 3Sriior?ilRU-Ci^5o * 
&\ ?1IS«8S4 0 3*lc*5V^r, *8E9US4 0 l £coig 

^410^ <^Ht-«. etau-o^TkiR 

[0 0 3 6] ZCOX0\^. **t7^S:*jltaK4 0 

1 ^^UT7K^^^^M^$ J fr5C^^J; *K ffi**m?& 

2 0 o-cffims^S7kssniRiDT-j>oT t>; ffi£j-m?& 

2 0 0fr*^$n^7KlR^^^MtcD»ES^< ft 
9, Sc5$i>5t< ft5fc£>, JS*2f*?lfi,2 0 0C^t57Ki 

[0037] Mt-, *Lmtfx&vsm£itz>z.kx\ mm 
mnzmm Lxwt&&wi>*b*&mwz.mtim it<^ 

[0038] htxv. 7ks&#*£if!RL-ci£>— ffcSiir 

pkmmmizitt&mfc&mmft&^x < en#ra 

9IIRfflt8S4 0 3^b^ttLfcgNtBatK4 0 
t^/ h^^/l-y'4 1 2£:H£tf\ /n"!7 — n > h a 
h 7 0 0(aoX, rc^C/^^/ h^^A 1 2^$]Eft 
tcM^X. '(imbr^5^^$r-atf7jc^^co--SfS^ 
SNttJLTl>5o '>f7 h'</K/4 1 2^^3< C^T% ^ 

tD^/ctt, iBffi**^^^^^ 3 0 0^e>O#B»ft7K* 

j(sfm?& 2 0 0 tt. mm&mm^xmmi^nteo^kfcx 

#60 ^yjx h^/^4 l 2*M< ^BarafiSfi. 31^^ 
|^£B*ia!3^^^, W^.tf5»(ri|e]a«t it 

[0 0 3 9] WIi2oo^iid(^[^>t 

y \*s<j\sy'4 1 2 ^r^Jtfci: LTt>. mMM<& 2 0 0<O 

^^4 1 2<nffiW$%mh LTii, i» 

^T^^^L<. SOOmseclg^J:!)^ 

[0 0 4 0] yt7 [>/</U;/4 1 2 ^^bWtb ^ixf'Tk^ 
t*HJffitK4 0 5 ^riloT. 2 4C 
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iKK5 0 3^e>»ttL/t:tt*ai-7j(f^*AflEB5 0 5 £ 
^§t6:i:iaot, iy^y h'</K/4 1 2ti*b» 

tt. K*^Xf^*Ui«K5 o 3^iH9ii*tt, 

5 1 4 ^^Sft^oO^C^^iC^^n^o 10 
[0 0 4 1] ft*5* #>7 r 4 1 0(1, /<!7 — ho- 

[0 0 4 2] £7c. S5B£*|R^^^>^ 3 0 O^ffiPffi 
fiSKfi. l*«JEEffleO»EE^</U7 r 4 1 8 £ 2frM1£m<D 
«JE'</U:/4 2 2c^2ojaffi/</U7 r d5K*t^ixTt^o 

ttfcli* l&*BEffl«)jWE^</^4 1 8\c£oX, 
^20-35 MP a^^^i^O. 8— IMP a tC^E 
L, $ 61: 2 ^SEffl(D«E/<^7" 4 2 2 (I J: ot, *S 
£^0. 8-lMPaH^J:^0. 2 — 0. 3MPa 
tw«lE-r5 0 i*ffi^7K*^Sr«»«»2 0 

[0 0 4 3] 1 &ffiKm<nffii£'<;l'Zf 4 1 8("=t 

ot, K/E^TKfRtf* 2 0 — 3 5MP a frhH 

£t 0 . 8-lMPal;gE$ix6o SSJEtKSI^^^^ 30 

? 3 o ofrh<D7kmwtitin. mm&ftotitbiziEti^ m 

«/Efflc^»iEx</u^4 1 8 t 2*«JEffl«0«/E/</^4 
2 2 ^cOP^lC. S&SSIS4 2 O^ia^LT. Mffit^(7)7K 

»^4 2 0(:il i^LT^^I/^, «3|5fS«l 2 0 

[0 0 4 4] £fc. WaSLfcJli^ iflli2 0 0^ 
*>&IKffifi?JT-fi. * (2) KftoT* (H 2 O) 

lt*Siil:{,Aot<$ 0 ftot, 8fitll!i2 0 0 

< cOTk^Sr'&A/T-l^o *jt*WCtt. tfH^5g4 0 3 
^ii^fC^?^g|^4 0 6*R»1\ 4 0 so 
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f*i:^(w^>^4 l Oleics J; viat^6 0 rJxdJ: 
9. 7Km^^^#^^^7K7>^Mf*7>^^^:^ , 9, «*» 
«»2 0 0Jwtt % t ITK^ix^: 

[0 0 4 5] — ^EE^</1-^ 418^4 2 2 J&SSfcl*-*- 

4 i 8(OSi5rT-$>ttLfey y-7g£8S4 o 7ic N y y- 

7/^4 1 4^r^Jt-5 t^lC, «JE'</K/4 2 2 Oft 

©-c^ttuyhy n— 7jffias4 o 9tc yu-7/W4 

1 6 SrRH-"t^5o wOO^ii:. «EE»</U:/4 1 SfrhMl 
j±s</U7*4 2 2 JCMo*SKSKSS4 0 1 ^(D7k§g;tf^(7)JE 

4dSBBl^T. mi±.'<^7 4 2 2frbti&WW&2 0 

0 l£M5#St«E5&4 0 1 *<737jc^^(OJE^^0f^ffl:£JL 
ll:i^of:^lill y y-7/W4 1 6*s»^ 

[0 0 4 6] S^JclR^r^^v^ 3 0 0(^7X^^7^^7t 
a-r^S^lCJl. $«(Ofliffi^|3:tt6^T^57K^^ r ^ 
h 4 2 8C, **#X0tf&'M ^ (Hl^iir-f ) 

i/^7t±I-^-^T;^</uy°3 o 8*^»r^<o 

»^'ScSS4 l 3£jt\^xMJ±7kmif*?^? 

3 o oizftt&ztiz. m&7km#**>* 3 0 0 

<o«;fclwfiiSib#3 0 6 ^I3:tt6ix"C^t) . #*5£*»* 

[0 0 4 7] B . *Si«c:*5JtS95tt-cOiElB : 13 2^13 1 
7FLfcl£T®l§]T-£>5o ^^iS^J^^S^&v-^v"^ 1 0 

oil g)2(r^-rj: 9i^> *«i o±mz&±ox&m 

$ilt^6 0 ^(7)9"6 N 4Wl OtO^a^ h^l 0 a 
II. ±£ ITv HSH?I&2 0 0^ A°!7-3yhP-^ 

tt. ^T^l 0 bt^fi. 7k3R^xd5«Eix^*«tffiK4 0 

1 , 8iatsKK4 o 3^>tK>^4 i o*^iB«sn. y 

TSUOclCfi, BJEtK^^^V-^ 3 0 O^tK*^*^ 

h 4 2 8#<t*#iEB£*bT^6 0 
[0 0 4 8] HI 1 lC7FLtzmMm>fci'*'rJ±iDm^ 7a 
^ hSfll 0 a (CfL JS^«?a2 0 0CJ:oTl4^f: 
fl^lcj: t)^«i 0(0«ii^5r^i:^ii:oiE»^~^ 8 
0 0^ igBj^e-^ 8 0 OoO^^L/c h/u^ SrSttt-e 
;L5=¥ir 8 1 0^>. 8 0 0 £#£P £U<5 /c#) 

tf)7yx-^8 2 0^ i73yffl^3yr>t8 3 0 
^\ «»«ft2 0 O^r^SP-r^fc^O^^ ^7'^.^ 8 
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t*mmtsii, V T£fl 1 0 c Kfi, 0 0 Srti 

• [0 0 4 9] c. mimMWb LT<BH»*ttR : «±K 

yt5 0 4 -MM^i/^—sl'S 0 6 -«Rf^«}fe2 0 0- 
!HJE#5 0 8 -flOM^v^ — /U5 0 6 -SfgS 12. 10 

0 4(i^~^ 5 0\Z± QmW)£tlX33*) , t°Xh>^T' 

5 04 p«^*<b^^etl&i*l8 5 0 1 
HO r**# < s ^y7°^^t5 0 4^e»W : e^^-/i' 

5 0 6 ^(OgaW 5 2 -*\ APM^v^— /U5 0 6 

m?ife2 o o-^gaws 3f^fflur. cefuoeffs 

2, 5 3£Jl»£it:J; 5 ti"-5 0 20 

[0050] ^^mmxn. ctDgair 52, 53^1 

T\ ililttft^^XTyi/^ (SUS 3 0 4) 

a. it&4 2*y x mmi. 0;!Jt'$)5 o !U3 
ir^L/c J: 5 gaf5 2fi3y7 P Uyf 5 0 4lt*4 
«7i/^v/^Eff5 5{Cj:!9^^tt, ga^5 3tt*D 
ffi^e^a.— 0 6$JT'&M:7t^v'://uga! ; 5 6 l^J: 
DJS^Stt-Cl^o Si-* C^tDgBir 5 2, 5 3fi. 
iSjl^5 2a, 52b, 53a, 5 3bf:iJ;<9. * 
B^7 1/-ix^^I@t^XTI/^ 0 ttail^^5 2 30 
a, 52b, 53a, 5 3 Mi. l*i"*tt>E* £ H 
t^U* (SUS 3 0 4) gt'fc^ IBffKfin ^ft-tf 

[0 0 5 1 ] ±5iliL3t»^;S:SfflL3t«iS^ a^Uy 

ga¥5 2, 5 3^i3i^r««i^ L-cwaEfb-rsr^ds* 

Sf 5 2, 5 3fi. ^T(Op}^(C4o^Tt*KS 

0 ^/i-^^TiojiKj^gjf ^5:^ «tia <h A, if *t \ 

ii-W^n^^y* 5 0 4<7)p- * cE>[s!|kJ&j&S 3 0 0 0 40 
afftft-5*s, IHRlcfiav^Uj/U-S 0 4tf>JgftK:# 

*s-e#6o ^n^±oo^gcoo}iW){i. ga^s 2, 53^ 

U 1S§b@^5 2 a . 52b, 53a, 5 
3biat)i^LT'[), ^^iLTfil^lTLl 

iB;L5J:9ft&K<aJg»Hi, «^IE»5 2, 5 3^L so 



12 

xeaSixTfc, MKittsrirfifc^. £fc, io 
&&S;L5&KcoM»ifi. ft *K *FW9£ 

5: <hfiftv\ 

[0 0 5 2] ft4b\ **J£MT-fi, iSSWtt^T'fcS^T 1 

yt/X^^Ef 5 2, 5 3^ C^e.^ir^$^6 
=i>y°U^i^5 0 4 -^iDM^e 0 6 t<DtMit® 

0f(-. ^JR^U^^/uiBff 5 5, 5 6Srffl^tl^, 

l^T, KPWtt»*ffi^ft#e>. a^Uyf 
5 0 4^W : ei/a-;U5 0 6^jftU rixtb^gaf 

T^-r 5 fls* f i $ A T- fo s G 
[0053] d. m2mmm = *i^^i2^ 

^«A**fo«K»«%2 o o^iboo^^-^^xfflcoia. 

»*^-7^^3&Sai-7^»tHP 5 14 ^S-6»*^-7*' 
**tt$«tt» 5 0 3 fcfi % IU^i~ 5 J; 5 »5 0 
8, ADM^-v^ — 0 6dSR*tfettT*3 9 , JbDiS^v 5 
0 6(OT»^fi> ic^LfcJ: 5 ic. m 

?K^B6S5 l 0, m*»S l 2*^K*te>ttT^S« 
Hj±#5 0 8fis h 7h 7 0 0C 

5 0 HUT'li, PEE#5 0 8fi«*WJ^Ufc3&s, 
#5 0 8KfiT*^:^ — * 7 0*SK»te>tfC*5!S), /< 
y — h h 7 0 O^&tOfi -^-^rgttT. 

^r^ft-ro, ^ot, #<*7 1 ^5i8S7 2 <t(D|»:Pa, iP 

feMnffiSMsSSfbU ^JE#5 0 8<DJE*JR*ds^aS 
o 0 »*^-7^^fi, #1*7 1 tii8S7 2 iriORSra^iS 

[0054] *^wr*fi. mMmm 200 ^6^e# 

5 0 8(r^575fcS§f±. ^f>U^/^^IBf 6 
zm^e 1 ^i^BE#5 0 8 £&*<K»ffi=*\z>>*— ^ 

6 2t^P>«jaSixt^5o =fA^— ^6 2tO«^fiE 

^6 2fi. MSFHU&2 0 0(Ogt*^-^ytf^^)/£^ (S^: 
T*i3j:t2 0 0^p^/u) CtMi6:^^T^ 
Oo ^/c. ^^^u^gaifG 1 ^J;t>'U§/£#5 0 8^ 
SSEMBTTMi, ^-x6 2Pi, gaf 1 ^. 
SfcttHLi&^n-C*3t). ^7^7 4, 7 5T'L 
o^^l^ixtl^c Sot, SBIiE# 5 0 8 ^rPIS 
-T5CtT\ ilt7^M^t^otk =3'^ 

[0 0 5 5] ftfe* % l^jE#5 0 8tOffi£BfifJtADM^^^ 
-^5 0 6 tOjjft A&iJiaH 8 1 ^(OF B ^i x rfA*-^7'y 
ty7 "J 8 2CJ: tJ^^^ixT^Oo C^^'jU^ — ^ T 
y-£^z/V 8 2Ji. ^lJ?5^y. MfEPDM(^3'A^ 
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;U5 0 6oQ$tA{RiJI2f 8 1 bCD^^mf^n, tix^zM 
1, 9 2*1. -ft:t:MLt{)Sl\ 

[0 0 5 6] J^±cDSjS^*i-5^te^JT-fi. P3IE# 10 
5 0 8(C^^TM^L/cMK3fL KWJE 9 
1, 9 2V®L%l&tl, tt^v ; a.-;U5 0 6 -^JR^HSffll 
2 0 0JCfi*Stu6 w t^4l\ ?II4WT^6^^ 

^-^5 0 6 5 1 2 fc^ofcJfc»tt*#/jiB»: 

§i5 1 2<DMm<7>*^ m&mmmxm7£i,fz.3:£ 
^ir>-y y 8 2 zmm Ltim^comm^^ 

7'y8 2^i«^ ffi=g&5 1 2coH»fi^:#<{g: 

x^5 0 jws. ^^5 i 2^bm^-r^>m^^^ z 

(DX\ 3&**lcHC;t5H*S>*#aF 
[0 0 5 7] £AJl, "ocOllffiMtCO^TlftW Lfc#. 40 
dr^6^>^U^-^5 0 4^«E#5 0 8tt¥ki&<D«fr 

S:Rtt"Ct>*. !Si^1feWr-»i. 6*7^ 
U^y<^yo9iB^5 2 t 53ia^ 3>A7f50 

ihU S£2HS£^JT-{2. HWffi^»i4ft:r-*>S^*- 
X9i, 9 2S:EJtT. IS/E#5 0 8(OjgftiOgiS^|» 
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Tft&iOSBtt\ CT^.f^lSfm?fi2 0 0, fe^^-/V5 

0 6, siwsgs i 2/jr^^easixT, H**afei:. 

[0 0 5 8] J£Jl_h, ^P^oO^Mi^^tCO^TtfeP^ L 
<DX&te< s *?8W^BB*ailttU/j:ir^ffiHrt*-*5i^ 
ffl;Ltf. SiIffi^fy^/^/iitt^.x, 

mm<v^j**-*{zixzx&f&ffimm<nmm*-xz 
* — * a (D m mft k'n±mz^}~- <d t> <o & m i^fc a* * 

^x^&^^^zmf&zmm-rzftfrviz^ 

[H 1 ] **M<o^«dSigfflSttS«^«»««** 
to* ^ * ^ tc -f K 0^ El T- 6 o 

mxfrz* 

IMS] BlM1fo&\k LX(Dny/l/7t5 0 4frt>1)U 
I*^ a -;U5 0 6Sr^Ut«»t»2 0 O^T^gfi^ 

[S3 4] I2IM^ LTo0^m^2 0 0^b^/E# 

5 o s^tuxM^y^-^s o 6 (cM^ia^^r^-r 

[0 5] B2*mf?'J(^^tt^>^ : g : ^5 1 2<OSft(£S(0 

1 o-***sm^«**s 

10a-7oyhS 
1 0 b--j*TSP 

ioc-y r^r> 

5 0 

5 2,5 3 -IB* 

52a, 52b, 53a, 5 3 b - -MlftB^^- 

5 5, 5 6 - -±my l^*^/l«f 

6 1 >-u^£Elf 

6 2--fgi*EE='*A^— ^ 

7 0 — ^ 
7 1 

7 2--ii^ 

7 4, 7 5 - 7 >y 

8 1 -«A«iE» 

8 2-^/t-^77t>y!i 

9 1, 9 2 ■• SMJE^ A^— X 
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9 3-If 4 

94-9 7-^7V/ 4 

1 0 0 —H&lftMftLi'XTJ* 4 

110 -li^- * 4 

1 2 0-^7 4 

1 3 0"-Sltt 5 
14 1-t* 5 

2 0 0-»fitft 5 

2 0 2, 2 0 4- ^'7h^ 5 

3 0 0-"i$EE7k3[f;tf** V* 10 5 
3 0 2 ■v'ir y h^/U:/ 5 
3 0 4-ftffi-7-a7^W</uy 5 
3 0 6-9i# 5 

3 0 8-M-7^^7/W</uy 5 

4 o i ■■•*sass 5 

4 0 3-tf»SEK 6 

4 0 5-M« 6 

4 0 6-M5)K 6 

407, 4 0 9-yy -:7flE& 6 
4 1 0— 20 7 

4 1 1 -y — *^y^SM8 8 

4 12 -v-^ y h^</^ 8 

4 1 3 8 

4 14, 4 16-!iy-7^/I/7' 8 

4 1 8— J*EE^</^ 8 

4 1 9-i»Jh# 8 
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